Hydrophilic interaction chromatography coupled to electrospray mass spectrometry for the separation of peptides and protein digests.
In this study, the analysis of a peptide set, chosen for their differences in hydrophilicity, and the tryptic digests of bovine cytochrome c and beta-lactoglobulin by hydrophilic interaction chromatography-electrospray ionisation mass spectrometry (HILIC-ESI-MS) is demonstrated. Two different types of HILIC phases, i.e., an amide- and an amino-modified silica-based phase, packed into narrow bore or capillary columns, were investigated with separations conducted under either low pH or neutral pH conditions. The separation performance of the two HILIC columns with respect to peak efficiency and selectivity have been documented under these different mobile phase conditions, and the results compared with the performance of a conventional capillary reversed-phase C18 column of similar dimensions. It was found that very good separation of the peptide set could be achieved by using the amide-modified silica column over a broad pH range. Moreover, with the protein digest samples, excellent separation of the tryptic digests was obtained with the amide-modified HILIC column under neutral pH conditions. Compared to the conventional reversed-phase C18 separations, the use of these HILIC columns not only provided complementary separation selectivity, but also offered the capability to identify unique peptides using tandem HILIC-mass spectrometric techniques. These studies therefore highlight the potential of HILIC procedures for future proteomic applications.